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(54) OPTICAL RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make a tracking layer 
hardly damaged even when a medium is mechanically 
damaged by collision of a head or the like, and to make 
precisely position the head in an optical recording 
medium having on the surface at lest the tracking layer 
for performing tracking control and a recording layer 
provided on the tracking layer for recording the 
information and used for recording and/or reproducing 
the information using the light from the adjacent place. 
SOLUTION: This medium 15 has on the substrate 26 at 
least the tracking layer 24 for performing tracking control 
and the recording layer 22 provided on the layer 24 for 
recording the information and is used for recording 
and/or reproducing the information using the light 

irradiated from the adjacent place in the direction (a) shown in the figure. A spacing layer 23 
having a hardness higher than that of the layer 22 is formed between the layer 22 and the 
layer 24. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 



http://wwl9.ipdl^ 9/15/05 



Searching PAJ 



Page 2 of 2 



[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwwl9.ipdLncipi.go jp/PAl/result/detail/main/wAAA4oaGGiDA413076382Pl.htm 9/15/05 



DERWENT-ACC-NO: 



2001-312240 



DERWENT-WEEK: 200133 
COPYRIGHT 2005 DERWENT INFORMATION LTD 

TITLE: Optical recording medium has spacing layer 

with hardness 

greater than recording layer, formed between 

recording 

layer, formed between recording layer and 

tracking layer 

which performs tracking control on substrate 
PATENT -ASSIGNEE: MINOLTA CAMERA KKfMIOC] 
PRIORITY-DATA: 1999JP-0253221 (September 7, 1999) 
PATENT -FAMILY: 

PUB - NO PUB - DATE LANGUAGE 

PAGES MAIN- IPC 

JP 2001076382 A March 23, 2001 N/A 

008 G11B 007/24 

APPLICATION-DATA : 

PUB-NO APPL-DESCRIPTOR APPL-NO 

APPL-DATE 

JP2001076382A N/A 1999JP- 0253221 

September 7, 1999 

INT-CL (IPC) : G11B007/24 



ABSTRACTED- PUB -NO: JP2001076382A 
BASIC -ABSTRACT: 

NOVELTY - The optical recording medium which performs recording and 
reproduction by near field light influence, has photochromic 
recording layer 

(22) formed on tracking layer (24) which performs tracking control on 
substrate. A spacing layer (23) with hardness greater than recording 
layer, is 

formed between recording and tracking layers. 

DETAILED DESCRIPTION - The spacing layer consists of either 05 and 
ZrO or 

mixture essentially consisting of Si02, A1203, MgO, Si3N4, AlN and 
Ta2 . 
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USE - For recording and reproducing optical information in recording 
and 

reproduction apparatus. 

ADVANTAGE - The tracking layer receives the collision of head or 
mechanical 

damage caused to the medium, enabling correct positioning of head. 

DESCRIPTION OF DRAWING (S) - The figure shows the partial sectional 
view of the 

optical recording medium. 
Photochromic recording layer 22 
Spacing layer 23 
Tracking layer 24 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the optical recording medium which performs the 

informational record and (or) the playback by approaching space light. 

[0002] 

[Description of the Prior Art] as for an optical recording medium, record of the information on this 
medium and (or) playback (carrying out reading appearance) of the information from this medium are 
performed by light being irradiated, the informational record and (or) the playback by this light are 
performed by the information record regenerative apparatus which performs informational record and 
(or) playback. 

[0003] with an information record regenerative apparatus, the head which can inject light is usually 
carried for informational record and (or) playback, and informational record and (or) playback are 
performed to this medium by irradiating the light injected from this head at an optical recording 
medium. Tracking control is performed in order to make it correspond to the part which sets the location 
of a head as the object of an optical recording medium at this time. 

[0004] The information record section for recording information and the tracking field for performing 
tracking control are usually established in the optical recording medium, for example, informational 
record and (or) playback are performed by irradiating the light from a head at a recording layer, and 
tracking control is performed based on the tracking information in this tracking layer by irradiating the 
light for tracking from a head at a tracking layer by the case where informational record and (or) 
playback are performed using the optical recording medium with which a tracking layer is prepared as a 
tracking field and the recording layer is prepared as an information record section on the substrate. 
[0005] by the way, recently, record of the information by approaching space light and (or) playback 
attract attention as record of the information on high density, and (or) playback, the informational record 
f and (or) the playback by approaching space light are performed by the information record regenerative 
apparatus carrying the approaching space light generator which can inject approaching space light as a 
head. In order for approaching space light to reach from the approaching space light injection section of 
a head (approaching space light generator) to several lOnm - about lOOnm, in the optical recording 
medium which adopts a tracking layer as a tracking field and adopts a recording layer as an information 
record section, it is necessary to arrange a recording layer near the medium front face. Moreover, 
generally it is arranged near the surface of a medium like [ a tracking layer ] the recording layer. 
Therefore, the optical recording medium which has a tracking layer for performing tracking control at 
least and a recording layer for recording the information on this tracking layer is used for example, on a 
substrate as a medium for contiguity field optical recording. 

[0006] moreover, in order to make the approaching space light from a head reach an optical recording 
medium, at the time of informational record and (or) playback, contiguity arrangement of the head is 
carried out at an optical recording medium, therefore - for example, possibility that a head will collide 
with this medium by a mechanical shock etc., and a part of the information on a recording layer and the 
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information on a tracking layer in this medium will be destroyed in the case where the informational 
record and (or) the playback by approaching space light are performed using the optical recording 
medium which has a tracking layer for performing tracking control at least on a substrate and a 
recording layer for recording the information on this tracking layer is high A part of information on a 
recording layer is destroyed, and, in a request, information can be reproduced with signal-processing 
techniques, such as an error correction. Moreover, when informational restoration is impossible, it can 
be decided in software that an informational destructive field cannot be used henceforth. 
[0007] 

[Problem(s) to be Solved by the Invention] However, unlike the time of a part of information on a 
recording layer being destroyed, when a part of information on a tracking layer is destroyed, since 
positioning of an exact head becomes impossible, the informational record and the informational 
playback itself to an optical recording medium will become impossible. This is a big problem in the 
information record regenerative apparatus for which exchange of a record medium is not easy like a hard 
disk drive unit. 

[0008] Then, a tracking layer for this invention to perform tracking control at least on a substrate, It is 
the optical recording medium which has a recording layer on said tracking layer for recording 
information, and performs the informational record and (or) the playback by approaching space light. 
Even if a head collides and you produce a mechanical damage to a medium, let it be a technical problem 
for a tracking layer to offer the optical recording medium which cannot receive breakage easily and can 
position a head to accuracy. 
[0009] 

[Means for Solving the Problem] in order that this invention may solve said technical problem, it has a 
tracking layer for performing tracking control at least on a substrate, and a recording layer on said 
tracking layer for recording information, and it is the optical recording medium which performs the 
informational record and (or) the playback by approaching space light, and the optical recording 
medium characterized by to prepare the spacing layer with a degree of hardness higher than said 
recording layer between said recording layers and said tracking layers offers. 
[0010] In the optical recording medium concerning this invention, the spacing layer with a degree of 
hardness higher than this recording layer is prepared between the tracking layer for performing tracking 
control, and the recording layer on said tracking layer for recording information, the optical recording 
medium concerning this invention is held in the information record regenerative apparatus which 
performs the informational record and (or) the playback for example, by approaching space light, it is 
that approaching space light is irradiated by said recording layer side from the head (approaching space 
light generator) carried in this equipment, and informational record and (or) playback are performed. At 
this time, the light for tracking is irradiated by the tracking layer, tracking control is performed, and a 
head is positioned. 

[001 1] Since according to the optical recording medium concerning this invention the spacing layer with 
a degree of hardness higher than said recording layer prepared between said recording layers and said 
tracking layers protects this tracking layer to the impact even if a head collides and it produces a 
mechanical damage to a medium, this tracking layer cannot receive breakage easily. Therefore, based on 
the tracking information in said tracking layer, a head can be positioned to accuracy. The optical 
recording medium of this invention is effective especially when exchange of a record medium is held in 
the information record regenerative apparatus which is not easy. 

[0012] In addition, any of the layer which will record information from now on, and the layer which 
already recorded information are sufficient as "the recording layer for recording information" said to this 
invention, moreover, information is already recorded and each of optical recording media which can 
perform informational record and reproductive both sides, optical recording media which can reproduce 
the information is contained in "the optical recording medium which performs informational record and 
(or) playback." 

[0013] The layer containing photochromic ingredients which contain the organic coloring matter used 
by CD-R (Compact Disc Recordable) etc., such as cyanine and a phthalocyanine, as said recording 
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layer, for example, such as a layer, a SUPIRO pyran system compound, and a diaryl ethene system 
compound, etc. can be mentioned. This recording layer can be formed by approaches, such as a vacuum 
deposition method and a spin coat method. In addition, since record takes place in the so-called photon 
mode in which informational record is performed by the photon of light when said recording layer is a 
layer containing a photochromic ingredient, it is suitable for the record using a very feeble light. 
[0014] approaching space light in the informational record and (or) the playback using approaching 
space light, although it can be made to generate by condensing light from the light source to this minute 
opening of the approaching space light injection section of this approaching space light generator when, 
adopting the approaching space light injection section which has minute opening as an approaching 
space light generator for example The field where the optical spot of the magnitude of opening extent is 
obtained is a several lOnm - about lOOnm field from opening, for example, is a field to 50nm in general 
from opening in the case where circular opening with a diameter of lOOnm is used. Therefore, if there is 
record layer thickness 50nm of abbreviation in this case, even if it is enough and there is thickness 
beyond this, it will become useless, and cost will become high from it being necessary to use the record 
ingredient of an excess so much. Therefore, about 50nm can be illustrated as thickness of said recording 
layer. 

[0015] As an ingredient which can be used for said spacing layer, the ingredient by which this spacing 
layer is made in a layer with it can be adopted, and metallic compounds, such as a metallic oxide, a 
metal nitride, metallic carbide, metallic sulfide, and a metal selenide, can be illustrated. [ a large thru/or 
degree of hardness and ] [ higher than said recording layer ] This spacing layer can be formed by 
approaches, such as a vacuum deposition method and a reactive-sputtering method, in addition, as an 
example in the case of using metallic compounds as said spacing layer Silicon oxide (Si02), an 
aluminum oxide (aluminum 203), A magnesium oxide (MgO), silicon nitride (Si3 N4), alumimium 
nitride (A1N), Tantalum oxide (Ta 205), the layer which consists of one of ingredients among zirconium 
dioxides (ZrO), or the layer which consists of mixture which uses one of ingredients as a principal 
component among these ingredients can be mentioned. 

[0016] As for the thickness of said spacing layer, it is desirable to be referred to as 50nm or more. If this 
thickness is smaller than 50nm, the advantage from which said tracking layer is protected by preparing a 
spacing layer will be hard to be acquired. Moreover, since it will be easy to produce the problem that the 
distance between a recording layer and a tracking layer becomes large, and the precision of tracking falls 
although the dependability of tracking layer protection goes up if thickness exceeds several lOOnm, as 
for the thickness of a spacing layer, it is desirable to make it 500nm or less. 

[0017] In the optical recording medium of this invention, for example, information can be recorded by 
making the Records Department differ in an optical property mutually from the non-Records 
Department in said recording layer, and information can be reproduced using the Records Department 
differing in an optical property mutually from the non-Records Department. Tracking control can be 
performed using the tracking pattern section differing in an optical property mutually from the other part 
in said tracking layer. As said tracking layer, the layer in which concentric circular or the spiral pattern 
section is formed can be illustrated as the tracking pattern section. 

[0018] It says that the tracking pattern section in said tracking layer differs in the rate of a light reflex to 
the light of the predetermined wavelength for performing that the Records Department in said recording 
layer differs in the rate of a light reflex to the light of the predetermined wavelength for reproducing 
information, saying "optical properties differ" from the non-Records Department, and tracking control 
from the other part etc. 

[0019] for example, with the information record regenerative apparatus which performs the 
informational record and (or) the playback by approaching space light, the quantity of light of the 
reflected light about the tracking pattern section in said tracking layer and the other part is detected, and 
positioning of a head, i.e., tracking control, is performed by making a head follow in footsteps of the 
tracking pattern section using the difference of the rate of a light reflex. If there is 5% - about 10% of 
differences of this rate of a light reflex, they can distinguish and detect that difference good. 
[0020] In addition, the difference in an optical property can mention the case where the tracking pattern 
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section in said tracking layer differs in the light transmittance to the light of the predetermined 
wavelength for performing the case where the Records Department in said recording layer differs in the 
light transmittance to the light of the predetermined wavelength not only when based on this rate of a 
light reflex, but for performing informational playback from the non-Records Department, and tracking 
control from the other part. In this case, the difference of that light transmittance will be used in the 
information record regenerative apparatus of the type which detects the quantity of light of the 
transmitted light. 

[0021] moreover In said recording layer In the case where the difference of the polarization direction of 
the reflected light from the Records Department to the light of the predetermined wavelength for 
reproducing information and the polarization direction of incident light differs from the difference of the 
polarization direction of the reflected light from the non-Records Department, and the polarization 
direction of incident light, or said tracking layer Tracking control The case where the difference of the 
polarization direction of the reflected light from the tracking pattern section to the light of the 
predetermined wavelength for carrying out and the polarization direction of incident light differs from 
the difference of the polarization direction of the reflected light from parts other than this tracking 
pattern section and the polarization direction of incident light can be mentioned. In this case, the 
difference of that polarization direction will be used in the information record regenerative apparatus of 
the type which detects the polarization direction. 

[0022] Furthermore, in informational record, playback, and tracking, the difference between the rate of 
these light reflexes, light transmittance, and the polarization direction can be combined, or can be used 
properly and used. For example, in informational record and playback, light transmittance (or rate of a 
light reflex) may be used for the rate of a light reflex (or light transmittance) in tracking. As construction 
material which can be used for said tracking layer, the thing which made polystyrene resin distribute the 
SUPIRO pyran system compound which is specifically a photochromic ingredient can be illustrated. In 
this case, as for the thickness of a tracking layer, it is desirable to be referred to as 50nm - 200nm. 
[0023] Glass and various plastics can be illustrated as an ingredient which can be used for said substrate. 
As this plastics, acrylic resin, methacrylic resin, polycarbonate resin, etc. can be mentioned, for 
example. In the optical recording medium concerning this invention, when carrying out informational 
playback or tracking control by change of the amount of reflected lights, in order to make detection of 
quantity of light change easy, a reflecting layer may be prepared between said substrates and said 
tracking layers. As an ingredient which can be used for this reflecting layer, the metal which has light 
reflex nature, an alloy, metallic compounds, etc. can be illustrated, and, specifically, the alloy containing 
metals and aluminum, such as aluminum (aluminum), Au(gold), and Ag (silver), etc. can be illustrated. 
This reflecting layer can be formed by approaches, such as for example, the sputtering method and a 
vacuum deposition method, and in order to obtain good reflected light reinforcement, as for that 
thickness, it is desirable [ a reflecting layer ] to be referred to as lOnm - 300nm. 
[0024] Moreover, a protective layer may be prepared in the front face of said recording layer if needed, 
as the ingredient which can be used for this protective layer - Si02 etc. — organic materials, such as an 
inorganic material, a methyl methacrylate, and a polycarbonate, can be mentioned. This protective layer 
can be formed by approaches, such as for example, the sputtering method, a vacuum deposition method, 
and a spin coat method. 

[0025] In addition, although it is possible to protect said tracking layer only by this protective layer, if it 
is going to protect said tracking layer good only by this protective layer, thickness of a protective layer 
must be thickened, however, since the field where the optical spot of the magnitude of opening extent is 
obtained in the informational record and (or) the playback using approaching space light is a field to 
50nm in general from opening in the case where opening circular the diameter of lOOnm is used, as 
stated above, as for the thickness of this protective layer> it is desirable to be referred to as lOnm or less. 
Thus, since it is necessary to make thickness of a protective layer thin, it is difficult to protect a tracking 
layer good only by this protective layer. 

[0026] In the optical recording medium of this invention, since said spacing layer protects said tracking 
layer with this protective layer when preparing a protective layer in the front face of said recording 
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layer, a tracking layer can be further protected from the time of not preparing a protective layer to 

fitness. In this case, said spacing layer plays the role of the second protective layer. 

[0027] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. Drawing 1 is some sectional views of an example of the optical recording 
medium concerning this invention, and drawing 2 is the side elevation showing the outline configuration 
of the information record regenerative apparatus which holds an example of the optical recording 
medium concerning this invention. 

[0028] The information record regenerative apparatus shown in drawing 2 contains head equipment 100, 
the optical-recording-medium hold section 200, the information record regenerative apparatus 50, etc., 
and can perform record of the information by the approaching space light L, and reproductive both sides 
to the optical recording medium 15 held in the optical-recording-medium hold section 200. That is, at 
the time of information record, the approaching space light L for information record based on recording 
information is irradiated from head equipment 100 at an optical recording medium 15, and information 
on a medium 15 is recorded. Moreover, at the time of information playback, the approaching space light 
L for information playback is irradiated from head equipment 100 at an optical recording medium 15, 
the information record regenerative apparatus 50 detects the reflected light 16 reflected by surface 15 f of 
a medium 15, and information is reproduced. Furthermore, in informational record and reproductive any 
case, laser beam L f for tracking is irradiated from head equipment 100 at an optical recording medium 
15, the tracking information detection equipment which omitted the graphic display detects the reflected 
light reflected from surface partial 15* of a medium 15, and tracking control of head equipment 100 is 
performed. 

[0029] The optical-recording-medium hold section 200 is equipped with the revolution driving gear 
which omitted the graphic display, and can hold the disk-like optical recording medium 15. It is fixed to 
the revolving shaft 70 of this revolution driving gear, and revolution actuation of the optical recording 
medium 1 5 is carried out in the direction of A in drawing by the revolution actuation by this revolution 
driving gear. As shown in drawing 1 , an optical recording medium 1 5 is an optical recording medium 
which performs record of the information by the approaching space light L, and reproductive both sides, 
the tracking layer 24 for performing a reflecting layer 25 and tracking control is formed on the substrate 
26 which consists of glass, and the recording layer 22 for recording information through the spacing 
layer 23 on it is formed. Furthermore, the protective layer 21 is formed in the front face of a recording 
layer 22, and the approaching space light L informational record and for playback is irradiated from the 
direction of [ in / a / drawing ]. 

[0030] a protective layer 21 ~ here — Si02 from - it has become and is formed in the layer with a 
thickness of lOnm by the sputtering method. A recording layer 22 forms at a layer with a thickness of 
about 50nm what distributed the diaryl ethene system compound by the weight ratio 1:1 with a spin coat 
method into resin (methyl methacrylate) here. In addition, the surface hardness of the recording layer 22 
here is Rank D. In addition, using the surface hardness measuring device HAIZE gauze 4 by Asahi 
Chemical Industry Co., Ltd., five-step assessment (A-E:A is the highest degree of hardness) of the 
surface hardness of a recording layer and the surface hardness of a spacing layer mentioned later is 
carried out, and it is obtained. 

[0031] the spacing layer 23 - a layer with a larger degree of hardness than a recording layer 22 — it is - 
here ~ Si02 from — it has become. As for the thickness of the spacing layer 23, it is desirable that it is 
50nm or more, and it is lOOnm here. In addition, the surface hardness of the spacing layer 23 here is 
Rank A, and is larger than the surface hardness (rank D) of a recording layer 22. The tracking layer 24 
forms in a layer with a thickness of 200nm the thing which made polystyrene resin distribute the 
SUPIRO pyran system compound which is a photochromic ingredient here, and the tracking pattern 
section which omitted the graphic display is formed. In the tracking layer 24, the pattern section 
concentric circular or spiral as the tracking pattern section is formed, and tracking control is performed 
here using this tracking pattern section differing in an optical property (rate of a light reflex to laser 
beam L' for tracking injected from head equipment 100 here) mutually from the other part. This tracking 
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control is based on the push pull method here. 

[0032] The reflecting layer 25 consists of aluminum here, and is formed in the layer with a thickness of 
300nm by the sputtering method. Thereby, detection of quantity of light change of the reflected light 
from the optical recording medium 15 for informational playback, tracking control, etc. becomes easy. 
As shown in drawing 2 , head equipment 100 is equipped with the head 1 10 for record playback 
(approaching space light generator), head for tracking 110', etc. 

[0033] The head 110 contains a laser light source 1 1, the optical coupler 13, and the approaching space 
light injection section 14. A laser light source 1 1 can turn and carry out outgoing radiation of the laser 
beam 12 to the optical coupler 13. The optical coupler 13 can carry out incidence of the laser beam 12 
from a laser light source 1 1 to the approaching space light injection section 14. The approaching space 
light injection section 14 can change the laser beam 12 from the optical coupler 13 into the approaching 
space light L. In addition, the reinforcement of the laser beam 12 for information playback injected from 
a laser light source 1 1 so that an informational record change may not arise in an optical recording 
medium 15 at the time of information playback is smaller than the reinforcement of the laser beam 12 
for information record injected from a laser light source 1 1 . 

[0034] The sectional view of the approaching space light injection section 14 is shown in drawing 3 . As 
shown in drawing 3 , the approaching space light injection section 14 consists of optical fiber 14a which 
has the core section 141 and the clad section 142 here. After the point 14b is radicalized with chemical 
etching, when aluminum is vapor-deposited by the periphery, as for optical fiber 14a, coat film 14c is 
given. And by removing only the aluminum film of the point of the radicalization part by chemical 
etching, 14d of openings with an open aperture of about lOOnm is formed by this example. More nearly 
thereby than 14d of openings of the side which is radicalized by incidence of the laser beam 12 from the 
optical coupler 13 being carried out to side 14e in which optical fiber 14a is not radicalized, the 
approaching space light injection section 14 can carry out outgoing radiation of the approaching space 
light L. 

[0035] Drawing 2 Shown head 110' for tracking contains the floatation mold slider 31 and the laser light 
source 33. The floatation mold slider 31 consists of an ingredient of translucency, and it has the lens 
section 32 by which the front face of the side which does not counter an optical recording medium 15 is 
processed into the lens configuration. The laser light source 33 is arranged right above [ of the lens 
section 32 ], and laser beam L' for tracking can be injected from a laser light source 33. In addition, the 
wavelength of laser beam L' for tracking is wavelength which does not have absorption in the recording 
layer 22 of an optical recording medium 15 here. This is for preventing an informational record change 
arising in a recording layer 22 by optical L' for tracking. 

[0036] Moreover, the approaching space light injection section 14 of the head 1 10 for record playback 
(approaching space light generator) is carried in the floatation mold slider 31, and spacing of the 
approaching space light injection section 14 and an optical recording medium 15 is controlled by this 
floatation mold slider 31. The condition that spacing of the approaching space light injection section 14 
and an optical recording medium 15 is controlled by drawing 4 is shown. 

[0037] If surface 15' of a medium 15 moves in the direction of X in drawing at fixed speed by revolution 
actuation of the direction of A in drawing of the optical recording medium 15 by the revolution driving 
gear which omitted the graphic display as shown in drawing 4 , Airstream W will arise between the 
floatation mold slider 31 and medium surface 15' in that case. The approaching space light injection 
section 14 surfaces to the Z direction in drawing with the floatation mold slider 31 by the floatation 
force F of the floatation mold slider 31 by this airstream W, and spacing of the approaching space light 
injection section 14 and medium surface 15' is controlled. In addition, spacing of the approaching space 
light injection section 14 here and medium surface 15' is about lOnm. 

[0038] The arrangement location of a laser light source 33 and the floatation mold slider 31 is adjusted 
so that the focus of laser beam L' for tracking injected from a laser light source 33 where spacing of the 
approaching space light injection section 14 and an optical recording medium 15 is controlled may suit 
to the tracking layer 24 of an optical recording medium 15. The tracking layer 24 of an optical recording 
medium 15 irradiates, it is reflected in a reflecting layer 25, and laser beam L' for tracking is detected as 
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the quantity of light by the tracking information detection equipment which omitted the graphic display. 
This tracking information detection equipment controls the radial driving gear which omitted the graphic 
display by the difference of the tracking pattern section of an optical recording medium 15 and the other 
detection value of the amount of reflected lights about a part, i.e., the tracking pattern section and the 
rate of a light reflex about the other part. This radial driving gear can move the approaching space light 
injection section 14 to the record-medium radial (the direction of Y in drawing) along with surface 15 f of 
an optical recording medium 15. Thereby, based on the tracking pattern section in the tracking layer 24 
of an optical recording medium 15, positioning of the approaching space light injection section 14 radial 
[ in drawing / Y ], i.e., the tracking control of the head 1 10 for record playback, can be performed. 
[0039] Although it returns to drawing 2 again, playback information detection equipment 50 contains 
the condenser lens 17 and the photodiode 18 for the amount detection of reflected lights. A condenser 
lens 17 can condense the reflected light 16 reflected from the recording layer 22 of a medium 15 to a 
photodiode 18. A photodiode 18 can carry out photo electric translation of the incident light from a lens 
17. This signal is detected by electrical circuit 18' as the quantity of light. The information recorded on 
the recording layer 22 of an optical recording medium 15 can be read according to the difference of the 
detection value of a light reflex by this electrical circuit 18', i.e., the rate of the Records Department of a 
recording layer 22, and the non-Records Department. 

[0040] In addition, although tracking control is performed here using the difference of the rate of a light 
reflex to optical L* for tracking, tracking control may be performed using the difference of light 
transmittance, or the difference of the polarization direction. Moreover, in informational record and 
playback, light transmittance (or rate of a light reflex) may be used for the rate of a light reflex (or light 
transmittance) in tracking. According to the information record regenerative apparatus explained above, 
in performing informational record and playback to an optical recording medium 15, revolution 
actuation of the optical recording medium 15 is carried out by the revolution driving gear which omitted 
the graphic display. And the approaching space light injection section 14 surfaces by the floatation force 
F by the airstream W produced by revolution of a medium 15, and spacing of the approaching space 
light injection section 14 and a medium 15 is controlled. 

[0041] Next, a laser beam 12 is injected from a laser light source 11. Incidence of the laser beam 12 
emitted by the laser light source 1 1 is carried out to the approaching space light injection section 14 
through the optical coupler 13, and it is changed into the approaching space light L here. The changed 
approaching space light L is irradiated on medium surface 15'. Thereby, information is recorded to the 
recording layer 22 of a medium 15. Or photo electric translation of the carrier beam reflected light 16 is 
carried out by the medium 15 with a photodiode 18 through a lens 17 in a modulation, and it is detected 
by electrical circuit 18 f as the quantity of light. The information recorded on the recording layer 22 of a 
medium 15 by this is reproduced. 

[0042] Moreover, at the time of informational record or playback, laser beam L ? for tracking is irradiated 
by the optical recording medium 15 through the floatation mold slider 31 from a laser light source 33. 
By the medium 15, the light reflected by the reflecting layer 25 through the concentric circular or spiral 
tracking pattern section of the tracking layer 24 is detected by the tracking information detection 
equipment which omitted the graphic display as a tracking signal. The approaching space light injection 
section 14 is moved to medium radial [ Y ] with the radial driving gear which omitted the graphic 
display based on the detection value by this tracking information detection equipment. The approaching 
space light injection section 14 of a head 1 10 is positioned in this way in the target location. 
[0043] Possibility that a head 1 10 will collide with this medium by a mechanical shock etc., and a part 
of the information on a recording layer and the information on a tracking layer in this medium will be 
destroyed in the conventional optical recording medium is high. A part of information on a recording 
layer is destroyed, and, in a request, information can be reproduced with signal-processing techniques, 
such as an error correction. Moreover, when informational restoration is impossible, it can be decided in 
software that an informational destructive field cannot be used henceforth. On the other hand, unlike the 
time of a part of information on a recording layer being destroyed, when a part of information on a 
tracking layer is destroyed, since positioning of the exact head 110 becomes impossible, the 
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informational record and the informational playback itself to an optical recording medium will become 
impossible. 

[0044] However, since according to the optical recording medium 15 concerning this invention the 
spacing layer 23 with a larger degree of hardness prepared between the recording layer 22 and the 
tracking layer 24 than a recording layer 22 protects the tracking layer 24 to the impact even if a head 110 
collides and it produces a mechanical damage to a medium 15, the tracking layer 24 cannot receive 
breakage easily. Therefore, based on the tracking information in the tracking layer 24, a head 1 10 can be 
positioned to accuracy. This optical recording medium 15 is effective especially when exchange of a 
record medium is held in the information record regenerative apparatus which is not easy. 
[0045] Next, since the performance-evaluation experiment to the mechanical shock of the optical 
recording medium concerning this invention was conducted, it is explained. Optical-recording-medium 
15 A which set thickness of the spacing layer 23 to 20nm in the optical recording medium 15 and the 
optical recording medium 15 was used for the experiment. An optical recording medium 15 (optical- 
recording-medium 15A from which only the thickness of the spacing layer 23 differs) is as having 
already explained, and the thickness set it to about 50nm using the thing which made the ingredient of a 
recording layer 22 distribute a diaryl ethene system compound by the weight ratio 1:1 in resin (methyl 
methacrylate). The surface hardness of this recording layer 22 was Rank D. In the ingredient of the 
spacing layer 23, it is Si02. It used. The thickness could be lOnm at the ingredient of a protective layer 
21 using Si02. In addition, the surface hardness of the spacing layer 23 (lOOnm of thickness) of an 
optical recording medium 15 was Rank A, and was larger than the surface hardness (rank D) of a 
recording layer 22. Moreover, the surface hardness of the spacing layer 23 (20nm of thickness) of 
optical-recording-medium 15A was Rank C, and was larger than the surface hardness (rank D) of a 
recording layer 22. However, it was smaller than the surface hardness of the spacing layer 23 (lOOnm of 
thickness) of an optical recording medium 15. 

[0046] The experiment was held in the information record regenerative apparatus which shows optical 
recording media 15 and 15A to drawing 2 , respectively, and was conducted as follows. First, random 
information was recorded on optical recording media 15 and 15 A, respectively, and the mechanical 
shock was added to the crepuscular-rays record media 15 and 15 A, respectively. Grant of the 
mechanical shock to optical recording media 15 and 15A was performed by applying to a head 1 10 the 
external force which suppresses a slider 3 1 downward [ Z direction ] in drawing 4 from the condition of 
it having been stabilized in medium rotational frequency 3000rpm, and having surfaced the slider 31. 
[0047] After contacting a head 1 10 to below at optical recording media 15 and 15 A, informational 
playback and tracking control are performed and the experimental result which evaluated those propriety ~i 
is shown. In addition, the experimental result when not contacting a head 1 10 to optical recording media 
15 and 15A is also shown in two lines as a comparison the bottom. 

Contact of a head Thickness of a spacing layer Informational playback Tracking medium 15 It is. lOOnm 
x O Medium 15 A **** 20nm x The x medium 15 Nothing lOOnm O O Medium 15A Nothing 20nm O 
After contacting the O head 1 10 to optical recording media 15 and 15 A, in any [ of Media 15 and 15A ] 
case, it was impossible for informational playback. On the other hand, when not contacting a head 110 
to optical recording media 15 and 15 A, in any [ of a medium 15 and medium 15A ] case, it was 
stabilized, and, as for informational playback, it was completed. Although informational playback was 
impossible after head 1 10 contact, a part of information on a recording layer 22 was destroyed, and, in 
the request, information has been reproduced with signal-processing techniques, such as an error 
correction. Moreover, when informational restoration was impossible, it was able to be decided in 
software that an informational destructive field could not be used henceforth. 
[0048] About tracking control, after contacting a head 1 10 to optical recording media 15 and 15 A, 
thickness of the spacing layer 23 was stabilized and made in the assessment experiment conducted using 
the optical recording medium 15 which is lOOnm. Moreover, in the assessment experiment which the 
thickness of the spacing layer 23 conducted using optical-recording-medium 15A which is 20nm, it was 
impossible. The spacing layer (20nm of thickness) of medium 15A is also considered that effectiveness 
to the extent that the effectiveness that this protects a tracking layer can protect a tracking layer good in 
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the conditions of a contact experiment of a certain thing here was not acquired. On the other hand, when 
not contacting a head 1 10 to optical recording media 15 and 15 A, in any [ of Media 15 and 15A ] case, it 
was stabilized, and it was completed. [ of tracking control ] 

[0049] Even if the head 110 collided and the mechanical damage arose from the above result to the 
medium 15 by forming the spacing layer 23 with a degree of hardness higher than a recording layer 22 
between a recording layer 22 and the tracking layer 24, it was hard to receive breakage and, as for the 
tracking layer 24, it turned out that it is possible to position a head 1 10 to accuracy. 
[0050] 

[Effect of the Invention] The tracking layer for performing tracking control at least on a substrate 
according to this invention, as explained above, It is the optical recording medium which has a recording 
layer on said tracking layer for recording information, and performs the informational record and (or) 
the playback by approaching space light. Even if a head collides and it produces a mechanical damage to 
a medium, a tracking layer cannot receive breakage easily and can offer the optical recording medium 
which can position a head to accuracy. 

[Translation done.] 
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